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(54) PHOTOSENSITIVE MATERIAL, PATTERN FORMING METHOD AND PRODUCTION OF 
ELECTRONIC PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive 
material excellent in environmental stabil ity, having high 
transparency to light of short wavelength and capable of 
forming a fine pattern having high adhesion to a substrate 
and satisfactory resolution by alkali development by 
incorporating an alkali-soluble resin having at least one of an 
alicyclic skeleton and a condensed polycyclic skeleton and a 
diazo compd. 

SOLUTION: This photosensitive material contains an alkali- j | 3 || 

soluble resin having at least one of an alicyclic skeleton and R 1 - C - C— C - 

a condensed polycyclic skeleton and a diazo compd. A 

copolymer of acrylic acid with methacrylic acid, etc., may be 

used as the alkalisoluble resin. The diazo compd. may be 

represented by the formula (where each of R1 and R2 is H, 

1-20C optionally substd. alkyl, optionally substd. aryl, etc.). 
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< t fc-vfrSrff-rsr./k* y w^ttW^i. ^r/ 
m^m 2 ] met fr* y isiwsm, jgata: 
tzar 9 y *fls£* fettio*** t 3-it-c 

itmm 3 1 B5IB7/1'* y ^ttwi^ft, isatsst 
fc rtr ? y Mb-£* t , wt&m mum-fi 

* y Br»tti»jsj2:*r u-c 2 0 ~ 6 0 w t %-c*s»*jjc 
2 fc|E#©lS3fcl4W. 

Kft^«"!?S)5^3ft^ 1 U 3 JDV vf ti^ l flSKffift 

e ] wet** y TTJs^Btttjwi****: 

^rojJB«5C1H»H:ttlft4fc(±*ll*«)^ v^A* 
t#1-5flS«-*-C*>5W*« 1 iv^L5 ©v>Tni> 1 * 

IW*« 7 J f?SE7^# 'J W^Mffittli^i^-f 

^fvuKtr^Sfb^feT'fcMt* 1 ! 1 ftl^ L 5 cDl^-f 

1 ^fcia«ro@jtttw» 0 
m%ttm-rxmk, 

mmm%&<Di!§ ! %mmwk<r>m%w> % it \mm%n * r 
>vii y ^mmxmmm^ vxm^-t z> xg t 

*9 

rco ft x® otf^tttmn t 

{it, 

ffjtem«-t-sxscofiic^? ; ^fc^^tt#»K''^-~>' 

* wet* «tw« tte^i-s xg*=iw*t- 5 it* 

* 8 ME*© us?* h^-fJ&ft**. 



xmt, 

«r£ tf Jb»«3te Mf&* 5 Xg i , 

*r /u* y *jg^T?i^)!f l&* xfJlt , 

* i LTgfiElil 1 <o^b#a«-»i 9 JHfcB: 

1 1 ] Huffi» 1 wt^mmit a t-f*.*^ 

v u— ^-jte-efo <9 , hSISM 2 WflJ^&tWftHi&ft 2 0 

0- 2 6 0 nm^JtT'foSfS*:^! 0{r|afc»V^^ h 

#-t5si**i otgB^wu-^ 
[MM 1 4 3 Wfi±fcTJM**Wtt«*#rt+a 
XSi, WlETJBJB3tettW!»Bt<o±tejllft'E>L< 

WfB»-r 5 lS«tf# 6>HfcJbJB«3ietttmBI>< ^ 
t I 9 0-26 Onm^JtSr— ffi 

S5»U L.-CJIJfc«JS:a#i»fc*flf • 

1- 6Ci:{c;J;t3, BtlEXJSSM-t^-'^-vSrrttilB 

1 6 3 «i#sc#»*s i t«ii-a-#siis:#i*«>'> 

H)feSrfti-XS£, 

^ y mmx-mmim u-ca* /<#-^is* nfc 

«*ffi*mKSr»riM-5 XS t s 
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[»*si7] mmm-ytmmmt. 2mu±<»&% 

JWU 
[0 0 0 1] 

mrnvm-zmtmn *wmt. tf 

*J tf 3 WttPX ffl v > t, ft 5 «3tttW^fc H-r 5 . 

[0 0 0 2] 

4y.HfrJt 9LSI ti-5«-?»i&© 

ofc^, ta-ju y imwf©jBaitrifcUTi'^ 

f-y^^^tU-C«WLfcS«*4r«>*iii4rK5-f3i 

So 

[0 0 0 3] Lfrfot, ^^fflv^ftsu-v^ He 

y Rr»i4f*)5 y #7 -y ? «f»s* fSr-t-^** t ufc 

I o o o 4] -#ls i &f<?>st;a*aftc#v\ ± 
ilfci 9^W-PiAPXR»fiS¥f-^^-7 5 ^ n 

s&jgicfcsr t^si^ft-rv^. ^ofcfc, 7^-hy 

*!ft« 19 3nm»ArFi^^ 2 
1 8 nm»YAGU---!fro5fflfi«Wjfi*(-J:S*»!tel' 

[0005] r.tLtT—»T^ofcy*'7 5' 

k * -e)fc ft t a it * * 5 r i u < . mm 



[0 00 6] bZ*>X\ PCM (tK— ?^ay7*- 

tetw^s^-v^jfcfcifcasi 9 7 

9*f, Proc. SPIE. 17 4, 114(C;fcV^T 
B. J. L x nfc£o-CJF3HTI^5. rtitt, ±««3 

-16«*i- 5 ^ 9 - yBfS.-Jjmr- 1> h« r <z> p c Mffi x 
fT&fcftfcfcWi: LT, A. W. McCul lough 
t,|ciotl 9 8 6^ Proc. SPIE. 631, 

10 3 l 6fc*w£5fc«*£iyc^3. ift^fcv^Tii, 

PMGI £TJgffi5f<t 
&7£#lyfc'b<7>T*;feS <> 

[0 0 0 7] J:SftLfcJ:5ftPCMititt, TH&kEft 

ii^o> 7 x y - a4« ll i jt« L r K 7 -f * y ^ v 
#<st^»S , as*<, WiliCOA. w. 

McCul lough ^co^J-eit, ±Jiii?ttW#i: U 
t, ;#5^-t7 h= 3 fy>'i ;; ri?Ki:v^5*:^i5>' 

mytmmtLXli, PMG I 5**5^* 9 t> 

so &mtam^ v< - y & jr^fiSi-f § ft lt v ^ & 

L^^:<v^^:^^5WH«sa^■^fc. 
[0 0 0 8] 

BWiftliiitSlI] i3*LfcJ:9fc» y# 

dPiz-v L--f ^YAG k-f © 5|sISI*5rffi^fc 

^^T*5t5, MHimmW-4-3 9 6 6 5-tfC{4 % K? 
k^hRT, T^y^yWSrttSMM^ 

^ y ^ft^ t *a^$*s 1 1 xm&mzr^ 

bo &^Lfc(?!lt>^$^TV^ 0 
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[0 0 0 9] L**L4#&, JWt^£W**Wr5l' 

JKBtfcS. *fc, MDtiSttirWlHBfcTA'* 

[0 0 10] fr*5, jtiiSJt&Wv^ hi LT, 
ffffl SrfUffl L.fcflS*J«i«S! U S>* h #IM3fi * ft^ ^5 
Hp , i 0>fl#JfHf 9 u s> * h tt , PEBS-e o 

S&fli U tHffc J: o r (4Sffi*>?>©tl*sn* 1 5 
[0 0 1 1] ±^tfcJ;5fc y #^PCMj£(c:*5 

[0 0 12] ^-ttWSWH:, SI8SS3fettfc«*v» Jffift 

[0 0 13I 19 3timiV^IV« 

3^cowmhh^h^tcwnmrmmm^t lx 

[0 0 14] 

[0 0 15] *fc^58Wtts ««a#*feJ:tfttfr*lt 



[0 0 16] $bt«HJ5ii, SfeXtTliiJtWW 
10 T/v* y7K^ffgT-)t»*b'C¥iffef SXSi:, tuiasft 

m -r s is® % tc # b ft fc ±s ^ - > £ 

* i LT HuiESS 1 <D{t*»Afi»J: 9 >bft36ft©SIS 2 

? - v *r SdIBTJilS3tett*f ipHR^te^ 1" 5 X© t 
[0 0 17] *fc*bt*»WH:, iESXlcTlii^ffi 

/^v^^LtStl 9 0~2 6 0nm(75Jte^ 

ButeTJiiS)fett««ice¥t-5xmt ^^M-rs 
30 [ooi8] *fc*?swtt, mmmtm&xvm^m 

t . ft e>ftfc«3fett*ffl«' < *-***y1"y?-**9 

40 [0 0 19] £tTx *3BM4rS*aefcSiW1-5. 

J;^ ^ ? y ;«»M^t*ST/^ y ^J?ttt 

>MRA» b 4 a i" * s * If £> ft 5 . 

[0020] *38W-efi, t/v* y nrsfttiwjjg^ffiai* 

«^^L-<J4SS^#^5S;«^*^L.-r^5c 1 3T:\ 193 
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5 u -^^ b *f - y KSv ^ K 7 4 3i y f- y ?mk 

if kit*. AttftjKH, v-ifc^yis, -y^p^y^ 
y^ i/^c^fyl, ->^D^^yi^itif,K 

t'u^^ftifff^tfpgt r^y 
^vsl *>^yg| v *yfvv«, fyfyfkteti^ 
ji"<yM, yit-vy. w*y, -yi?v>, #7>\ % « 
yy v t"f-y v y/vtfT-y, #vw-y\ 7xy^y, h 

IlitBfe, Wo-fMll, ^3!)y»> -f^a;)/ 
!7^ 4 ^x^yvi^yiit U-yhyjS, i^i-^ySSt 

[0021]-*-, ffi^aisaBit^i-atwt 

yfy, -fy^y, ^yy*7>-f'y> i-{y^;y, 
2-^y^yy i, 3-fy^ty> =ytf?y 
y, t7^uy, ^W7?yy, ac^u-f^^u- 
y\ -y^W-7^uy, *^i/y, tr=-^7^^ 
y. l, 2-i'tl f c!t7?uy, l, 4-^tKt3+ 
7^vy, l, 2, 3, 4-fF7fcKDf7^yy7 

h7!)y, 1, 2, 3, 4, 5, 6, 7, 

Knt7?yy, -y^-f^py, i^y^-f*!) 
y, 7^tot7#l'y, ?0Pt7:?uy, 7*0^-7"- 
7#yy, a-Ft7?uy, ^BBt7?uy, so 
(iTPD^f^) t7^y 1 - t7 h-*, 2— f 
7h;K t7^>'^t"/l', 1, 2, 3, 4-7-h 
7tKo-l-t7F^K 1, 2, 3, 4-rh7t 
Ka-2-t7b-^, 5, 6, 7, S-Th^th'v 
-l-t7h-/K 5, 6, 7, 8-rb7tKD-2 
-t7 h-A', fAtKa-l-t7h-/K x*fcH 
P-2-t7H/l', ?ppt7K/K = hot7l- 
-/V, 7 5/t7F"/K ^]^yt7^fy 

-yf7?yy > t7f;n-f/v, iftBH-^/K -t-7 
f-7>ft K, t7#yy^M;V7tK, t Fn^f w 
•yt7 bT/l'f t K, ~y-f7i-)Vfr V 1 (2H) - 
f7^yy> B-7F7P7, /?—7-h7«y, a — =f 

*oy, j-f^p^ i, 2-t7h^;y, i, 4 
-t7K/y, 2, 6-t7F^/y, z-*?-a>- 
1, 4-+7h^;y, 5-~fc Fa^-y-l, 4— 7"7 

l^yy -Y yi"7&^\) i-7h^B.s i~t7^ 

-^-4-*^*^ t^/HS, 7-7* Aft** 
«>, 1 —T^fvi^BL f tf7 h-;K N, N-~vM 
fA't^fw^y, -7-7 f- = by a, "hct7^y 
y, -^y^ui^ TXyy, ^7°^yy, 7/v*i/y, so 



9 -7^ — ;l/7/I^tUy v =l-P7Ml'>' > 9-7A 

ti^y- a s 7^ti//y ryhy-fey, ^f/t-ry 
t-7-fey, '^^wyh7ty, 9, lo-^tKa 

77FB-/K 7yh7/-/K t Kp 

ry-i-yy-vK j?tKp^y7yh7ty> rys? 

#/-A\ 1 (4H) -TV hy-fe-y y, 77^y, 
jy^Pt'y, ^utPtfy ^fyNy, 7> 
hT-fev^A-jfEvs*. ryh7<y, ^^ryhn 
y, 7y^ty*/y 7y|-7*/y, ^fwv 
h^^/y, tpp^yff^y. 7*tyhv 
y, 7ityhp-/K 7ity^ytKo*;y, 
7 I tyh7*;y e7x=i^y s-^y^'-fey, 
a s — r y^-fey, 7ituy, rh^-fey, ^ 
y, 5, 6-?uy*/y, t'yy, i, 6~tryy^r 
;y M)7x-yy -<yy* [«] ryh^y ^ 
y/[o] ryh7*y-r, i 2-=¥/v, -<yify 
hpy, r-ferv h!> uv, T-irT^T-y hy u-y. r 
-tr7xtyhyy hh-^d^ [«] -7* 
tyfyy 7**7y7y 1 7"^7fy, ^y^-fe 
y, ^7xy t°-try v tfu yy s -y-<yy* [a, 
j] 7y|~7ty, ^yy [a] tfyv, = b*v\ f 
->yhu-y s iJ^tKf^y hpy)i£'*s*tf t>ti,S 0 r 

^ y a& km * ; i i o x k 7 y x y ^ y 

[0 0 2 2] *36W©***tfWtt, ArF^ 

Ajiot, ^tvsyv?* h^^-y^y^y^^ 
^y i LTfflv^/ t ^:^^ii-g•^c:^i, jjg«it#lt^T-7^ yyf 
fe. ry h 5-tr yjffet-T^Tj y Hr^tSMaui't'fc^S 
**< tt)J:v\ 

[0023] *»wt»tt5TA'* y ^rmtwKtffiai 

Ki*i-««-&itfls^*fi. m^omm&m r i tc <t 

t com® ummx-m^xt tw 
[0024] titzcr>t%, ^y-v-<or^y?t«t§: 
»y-^? h*tstRfc©e«ttifl]±©a^c>, r 
9 ^vm>i*v w yifc-itf rtifc^^^fi 
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ifW?^i/»K SO2 ttxt&n&imz^b 

>vfs y -Hj^ttSi-ou^T, t^* y mmcn-fhwm 

SltTfclfrbfcVN. Ua»Lfc#£>, l^*h©M&«7£ 

c *t-*- s aw t* ymtet°m$i&m 

fi^^*5^t^TSL<, JM(«)icattAl 9 3nm 

[0 0 2 5] fe£'LHf\ T^y^^ifT^yRl 
«te{b-fi*©#*£ifc«\ *Jti=S-ft* i~50%, * 5= 
till 0-5 0%«©!art-Cfc5ri:^^^LV\ fa£ 

fttutf , 1 %*mtzt y v-»7** y mfm&tt 

[0 0 2 6] fcfc, iJfiLfciSft^P-^-o 1 ! 1 *^ 
Stt, 5 00-5 00, 0 0 0, iO&SL-OiS, 0 
0 0-1 5, 0 0 0O*HKRjE*ixSCi*Sff*L 

fij i * "5 , 5 0 0 , 0 0 0 ^M^S t , »Mfe©& 

#*a»<fc£#i^fc8;&fc36*t1-3. ^xll, 5 0 0- 
1, 0 0 0©$H t *fc#<*fctfc»«'<fe, 

< o¥ft##$$ lt t> , TAtf y aftttKM 

[0 0 2 7] #3fcW©«!3fl4fl16^te«&j£#T?fc 
Sifr^fc^iLTB. $R!i, TlE-ftS {1) t? 

%mmm 723332 *9!«*Kett£;n<fc P — r $ 
s*/>*jt>? m. ^mmm 1 1 1 0 0 1 7*m* 
mcmm £ Hfc i*r /- 7 as t * a a t t H t <r> 

«i>7 7 A«g, *5 J;tF{iil©^WK««g t * 

is 7 4 5 8 s 6 ^mmmmmnfot-T y Kft&wa© 



[0 0 2 8] 
[ft 11 

0 N 2 0 

ii ii 11 

R 1 — C-C — C — R 2 ( t ) 

[0 0 2 9] (1) R 1 , R 2 tt, m- 

10 tt#»»^7 y -vne, s i ^tw^s 1 - 2 0 
«<e> u< mmm<oT^*cAM, s i t> l< 

[0030] ±3&Lfci>7 7~m^j»&^:\ ^ffli 
it t L < i* o — f 7 h =¥ / y i^T i> K* >i?co^# 

20 trSyVT K^^*vil^^7 1 ^flj:t)i?*U<, A 
fr^fc}±, 2, 3, 4-MJtKn^'V'<v/7i/ , y 
©1, 2--T-7 h^r/ ^i>7^ h*^^*ySJ-^T/Vi 
^2, 3, 4, 4 ' -r h7 t Kn*v"<yy7sy y 
©1, 2—7-7 K^/y^T^K^/U-^ySS^^^P 

[0031] Bfiai»^7t»Ji L.r»aft 2«*<o 5 ^t* 

#<50t>O (2, 3, 4, 4 ' f-yt KB+i/^'/ 

7i^Cl, 2 -77 h*/ y^Tityx^y^x. 
30 ju\ *fc, rnfe«><»3t3Wtc*s^r, 1, 2-77 

h*/ yi>T>>h'7^\'*ymz£&2, 3, 4, 4'- 

t b9e Ko*>"<y/7x;ycii7,7MI:fli - 

©<t**+©*afe*j»*« 4 0~10 0%it5ii# 

[0 0 3 2] W*.|l 4 f-7 y^7-^KW*A» 
B, 2, 3, 4, 4 ' -7- l-7t KB^^y/7!/ 

9, 2, 3, 4c0«A»^^"i-57 i h-yt: K 

40 u-Sri/^y^y^; ycom&^-Vfo&o 

[0033] &%m<vmmum^"T, ±i£ufcj; 

U20-6 0»t%T?fo5rM!iil<, 30-5 
0wt%ffc5iWUti^U\ 20wt 
%**W^tcll, -^7 /fls^WiirE^ Lfc»^+^ 

[0034] ^7-/ft^»B, 7/v^j y Rjitw 
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11 

a-* y ^wni^i-^^Hss-^fc, *©aitt2o 
-eowt^uksriitfftu, 3 o~5 ow t% 

[oo35] #^<?>«»*mf±, t>u* y pr»tt» 

[0 0 3 6] iiffflt^MIliUll fi»J*.tf, 
v'^p-^.^/v, r-teb>\ ^ fvK^fvi^ b * 
9vW v-fl-tv* b >*£ En? b yTfc&M ; * f-flst n 

y^7^« ; ks^vk »«:/^k Haw yr 5 

*y*y b y r 5 KWf/v*^/? b\ N-y 

b\ i?^f /v*;VAr/vf t N-^f^t'tay-^y 
y f;V7"D fcf^Vgty 5W^<D7°p If a- IL 

T'yvn— ;v s s-^f;V7;i'=-/i' > t — y'^jvyjv^ 

[0 0 3 71 ±awi5CLTWlS(S*l,fc*»MWlB3t 

^mmnm^Lfzm, 1 5 o o cwt&* t< it 7 0- 

1 2 0 o CT?^L-r us?* F«tfc»Jfct5. 
[0 0 3 8] ft*S^rT»09«Si:LTtt, ^!l^tf->y=> 

SHfci/!)ay?i^ ^5^^ GaAs, A 

A*fcf«WPA|fT7^ J/l'^fll, IB 
PSG = »H6 S PSGa-HS, SOG=>»M 

So 

[0 0 3 9] Cix6.-?)»K±i-#y ^7>W 

y -yy a^^b^SiffBJBtO. 5~5 0ing«roR 



i?* b£ LTJlV^ri'feT^So 

[0040] iiolfi, Sfi±i-m§ti5 

^HOifftt, ISilllCioTWSiP, 3ft 0. 
0 5-1 B ( im«)«Bl'li:fcSifc#(f*U\ ^©*B 

[0 0 4 1 3 S«±ic^£;Hfci-y* vm.kc 

flS^HSritjSfjfeaES-ar-CU'^^ MH«rflE3t-fS. ±*EL 
fca»K JWW^JBBlettWWi, JH»ftJfe*ttliftJ£t6 

Wiift, hgg. gift. ^/y7>7"t KrF^Ar 
F, F2 <®<D**i/^V- -y-ftmod e e pUVJW 
^nl-pyt-^^'-i'sV (SOR) » 
(E B) , yHs -r*>'K , -A*ifSr*6ffl + 5i 

■fs„ is^wl-^ bJii^sturtts loot 
a*ox- ^ tff * o 1 1 « foft v \ 

[0 0 4 2] !Jcv^. iftjSfi, ^yu~-m^:i£r'Uiyx 
h«t3MfcU »Jt*5*fctt*«3fe«©U'^^ b««rT 

v*»«*if©*ttiT^* y **«e-^ 4 7X^b* y 
a, Tkie-fb-T- b y ^A/fifc?iffi»r/v# y Tk^fS, c:^ 

Cp, 15wt%ym5^iZi ! KU\ 
[0 0 4 3] »ft«<Z>&E*i,fctfl'S>* b/^-^{C*)' 

40 [0 0 4 4] LfcTjS-oT, i«J;5(-Ji^tet^tt5*: 

b ^ t t t> m < . *«^^ & roifj^n 
ifco^#-^-^ ^P^TO»»'^'-y^ 

[0 0 4 5] !tob\ IgU^f-mt L< 
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[oo46] *mmemm&ttmzm^;*#~y-B$. 
tm> i u r <n wmm m&'iM, u^^bmtjmto 

[oo47] -jfwn<os<#-^]{}$i3jm$, ^mv^y- 
ummc^x, nxTimmtz. jf.ftw<F>^#--ym 

1 co^MMh LX(DA r F^^^tr tC-JtKJ; 
0-2 6 OnmW&JHEBS^JfefcioTWJfcSHST* 
£oTglSfe£*l,5±JIi:, 1 9 0-2 6 OnnnOSfii 20 

UTii, 1 9 3 nmtliV^tt&t)*), 2 2 0 n m# 
iS t i« ^!R|R 4r t o-?- 7 fvUfeft if fc*tr 



14 

fi2 0 0-2 6 OnmfiWtJ:l«^^ 

Mv^^y^vin^tWI-Sfls^ (p-i) - 

[004 9] ft#tJ3V^"CJ:ii(Cffl^S<B3fctttf 
fc^S-e^-S 19 0-2 6 0 tim«0Sfi^ll^5SliX^fco 

"Cfi, ifiSl 9 0-2 6 0 nmWftidJ^Titft&fts 

*S2 2 0 nmn&mu^-h^wM^^m^-r^ 
m-k^a, Tmtvxa, reft** (p-n - cp 

-4) "CSfe^tiS i547^^ ~~ A'PSfltJIi t"t"S t <t 
< N -* 4 ±1/55 1 9 3 nm^iafciftJRSrfc-o^^V 

[0 0 5 0] LTI'i, 

wiun 7iy-/v«, /jK^y? wasted 

[0 0 5 1] 
[ft 2] 



30 



40 



4*M¥1 0- 1 4 2 7 9 9 



CH 3 

-eCH 2 - CHWCH 2 ~C 5- 

j^j COO(CH 3 ) 3 

OH 



-f C H 2 - C Ht~ f C H 2 - C H P - 2 

OH O-COO (CH 3 ) 3 
-f C H 2 - C H^— f C H 2 - C H 3- P - 3 




OH 0-CH 2 COO(CH 3 > 3 



-tCHj - CHf- fCH 2 -CH 




OH O 



[0 0 5 2] i^T?-«tt, Ta^+^^Ky-f^s-f 

tf?8?W fc ^ * * t 9 #5 !» 3tS Sr * L T v i 
V \ ±Jf Will? t r co&# SrflUfc-f t> « TfotUf i I' \ 

5*L.ft^»-c, it^is^* hicffiz.xmt¥m 
[oo53] t r 5-r\ ±* t ti t ff>mytmmia& 

[0 0 5 4] *»W«>/<#-^»J«**J£*V^rHt, ± 
ft b fc J; 5 fi % * > > if £ & C fc < ^ ** fl- £ 46 Jl L T ^ 



P _ 4 



.0. 



Ar F^^U'-if-ffl Mri^S^t^T'l 

[0 0 5 5] Sbfc, llAr F^^^W— If-fflU- 
i?* 1- t«¥ 8-22l 2 30tB.ttJ:54, / # 

1 9 3 nmfcfeJtSSWtta** L<ttTUfc^a«fct 
#$*r^JlV\ 2 10~2 6 0nm© 

flsJBi-5. 



0- 1 4 2 7 £ 



too56] ±ii^m^«-c«*-r5m-a-ttt, 

y«tfli§tf»£>fc«u 1 9 3 nm^±SV»TlSv^3taSr*i- 
[0 0 5 7] 



<«»^M^i«Sit&^1-5r^A y ei»ry da-* 
Wio-&)t> y yfwy * y y u- h , y i-as* 

l—K ^?^/H^M*tl,3 3mol%, 2 9m 
o l%, 3 8mo l%, 1+6. Og^T h?t Ku7? 
> (THF) ZOgtftfrLfc. Ifc^T, fcfettfcWtt 
KT^y^=HJA'(AIBN) tO. 73g?£ 

5pu »#Uf^e>6 o°c-e3 5Wait5ri:(a 
otglSStfcl EJC* ft n — -9- v T L fc, 
Mttftitig, Wftl-fiifcT?, SftW^-F 

hy^A-7 5 yft, r coy^* if y ($>o< 9 £ 

wtSAifc. ffimm&mmL, ytwz.tit't**' 

y y y^y^K^A^y^^TvUft 
[0 0 5 8] j» yf/M t Kb* 

•>xf/vy ? y y 1-^7 h =>ry y^Tv 5 KxA-ifcy 

2 9mol%, 38moll If6, 0 g *T h 7 t K 

D77V (thf) 2 0 gpjs^-tfc, m^x, 

fcjSflEfcT "/^ y T^A-- hSA- (AIBN) *0. 7 40 

3 g ma u aw* e> e o°ct 3 5 $%rmmi-?> r. 

tWo TKJS £*fc@L n — vfc*T 

J£5H-fi (^fvyft*) 15 1 0. 0 OOOMMIr 
(<g-f£1?S3) 

<»icst^#^*«it^*-r^r^ y itsst y y 
/y^Miw^/t > ^ uy, y fvvy y y y f 

— h , ^?U«HWJt3 0moll 3 0mo 
1%, 4 0mol%, 1+6. 0 g fex hy t l'B7?y 60 



(THF) ZOgKftiLfc. *S^T\ fc&JlfcSgifci;: 
7yifMy7*fo=h!)/W (AIBN) tO. 60g 
J&fiUU jf^L&^fee 0°CT*3 5l$WAPfH"S-t(C 

TU tfcW»Sr«», W1-5riT\ itf^Wl 

<«iM(cffigs:«ii*3 ± xm4t&m#M& ft^r-r 5 r a 

* y t y y A^«|g«i§^> tr=^7 y uy, 
^yf/M?^»y-K ^w??!)y-K yy 

y 'J /MSft % 15moll 20moiy., 3 

Ouoll 3 5mol%, 1+6. Ogtf b?tKo 
(THF) 2 0gl:l#Lfe. 8tV*-<\ #fe>ftfc 
@ilC77Vy/fP=MJ^ (AIBN) trO. 6 0 

g aftp u ISM* h 6 o °cr* 3 5 r^M^s r i 
sstu asftirfflia. ftustsrt^ s*¥*s#* 

< ffi ^KUSSR^tSiic tJ i U'iBf'fr^iRSffiJS ft <5 ft* 

itwar y y ^wmm(o&m> v-^i-y?^, y y 
^yvry !)y-K x h?t kd^7-w^? y V— 

h, y y y y^ft-?:H-?tt2 6. 2mol%, 19. 
4moll 2 1. 6mol%, 32. 7mo!l f+ 
9. 4 3 gftx hyt (THF) 20g(t« 

^Lfc„ s^r, #bttfc«(^Ty*^yy^n^hy 

A- (AIBN) Sri. 6 gttU «#L.tt*«fc6 0t 
T* 4 0 BtffflJPlft't Slil'io TSIS S-^fco *fflt*, 

srt-eu^fl (^^yy*») ne, ooo 

<««^Jh#J : 1 -T yV y ^ATJ^U*^^- 2 , 2 ' 

- ~y tert-7* h ^y*;i-#-^y yco^>-7 n yis 

v?tert-y^0. 0 2mo lSrTHF^ffiU 
(ttHJ^AO. 0 2 m o 1 ft^r* Lfc^«*(C#* H 
0°CT:-)!!Px.fc o *****S»TUfc«, BMtifit 
L, 0. 0 2mo l(?)7?Vyf/y (^n*^f/i/) ^ 

JtSMft^-rA-jiiiil L, i»*Sr#»**iRtf IS. S»SV^ 

■7y^/^;U^^7W~ 2, 2' -v ? tert-"7* i-^-yyjA 
*=^x?y (AdTB) ft#fc„ 
(^«7) 

<®»3Jpit^j©^j5j4>i-7 h-Aft^y t-Jr-y/ylt'i 

^L.T/*7yy*y^-t#, i<oy#9yy*y 
=V-10gt, 3, 4-i?tF'Btr5y5 0mlC» 



(11) 
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RUti^fvw^? tt, 5 %->-=. ^KTkSjRu 2 mgfe 
mk\ . m%.t ~~ ~ r ' ii i-7h-*y**7!'^ 

(MV4THP) Srftfc. 
(^^J8) 

<BS5t«l©'&^>a-+7h-A'0. 1 gSrTHFtfje; 

*#UfcSL rwTHFSlia, 2-t7h*;i'i? 

T ^ K— 4 —7.As7 * —KV □!) K 0 . 1 m o 1 !rill 

5?Hfc** (NPNQ) £#fc. 

-/it-frmt Lx<ni~y v^rJyJ-Ti> K£ 4 0 w t %2jq 

o^j&SrO. 2 (ino^ ^■7w7 4A>?—'etimi,1t 
S i ^/s-lic^tfy^-MaoTlHiU l 

0 O'CTS O^fffl^y-^-* LTISSIIPO. 2MmO^ 
* UK* JIM Lit, 

[00 5 9] ^<r>V*s% MUlc^LT, if 1 9 3nm 
WArFi*i^lMf-.X (NA=0. 5 5) frl&tt 

yS«£ Ltrof \-7}f-fryy*~*7J*^4 Yvir 
K (tmah) »2. 3 8%r;w* y 7kltr«t?a 

fcUfc. 13 0m J /cm 2 ©DOSEt 

X\ 0. 1 5 nmcoyj >T> F*^— Ti/^-vSrfi? 

K^Agto^T 4 5w t%*PA, iM8w 

t %©?L^^^r«t Lfc, z.<r>mm% o . 2 w 
^v^vy^^^^-T'TtiMLfeft, s i v*.^-±.ic 

^ff^-H-ioTt&yftTLfc^ 1 2 0tT9 0W 
-f^)-<-f UtUfO. 2 ^mOU^ h U 

[0 0 6 0] HfKMLT, ifl93nm 

©ArFi^v-vu-f-* (NA=0. 5 5) trl 
MLTSt)t*ffiiU Hjtftfl5W5?^hitS:T^ 
*!)IMiU«TMAHf)2. 3 8%TWJfc& 
iStV^MLIt. 120mJ/cm z ©DOS 

Eif, 0. I5 w m»7'f>'Ty|'^"^-y 

y'fb^i bT©t 7 h^y y^7^ Ktr 4 Ow t %m 

X_, iM'8w t%CD->?a-.=>rf-/ Lit, - 
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s i ?^-±t^^y=-M:J;otMU i 

0 0°C-C9 OW/P^"^ LT1IJ?0. 5j<m©y-y 
[0 0 6 1] hg|*m^lftT*SI#U ^ 

ah© 2.38 %ta-# y *:»«T?fM6 tfco -t <*>*S 

^ 5 0 k e VCOWM'StEi- 30(iC/ca ! CDDOS 

est. o. i5jim©7^yryh*^-?^^-y 

ft £ tf>$S#ffi % &#?T* *K ^ * ~ y W^J tfSft (i£ < ft 

mmw 4) mi mm vxx&mMzvwi-tz. 

[0062] *1\ 1 xm htinx y -r-fcfcf 

wt%jp* 4 LM8wt%©^p^t;y«i: 
UOWfiErou^* h&«S*IH«Lfc. 
[0 0 6 3] 01 (a) fcjj«i-Jt5fc» Si!)x 

^-1 i±fcf*y^-y^7* h l-v 8 * F-fcS&tfJU 

1 9 0tt?A-M-?LrHl0. 8 ^mOTifcii 1 

y^y^'y*) *t&fiTU 2 0 OtT^-i' LTJliJf 
0. 1 ^mO+MJll 3^rJf?^Lft; 0 
[0 0 6 4] WSfiro^^n^lJ-y V»KS: S 0. 2 it 

+IHJi*s»:ttfe*vs i ps/v-Jbfc. * try a -Me J: 

$ft*Lfc«. 1 0 0 o CT*9 0®ffi7°}) LT, El 

1 (b) KStiJifeWO. 2«m«ll>^h« 
1 4fcJISj*Lfc. 

[0 0 6 5] :©y-y? MRl 4(^xtUT, 9 3 

nmWArFi^y^y-f-jt (NA = 0. 5 5) 1' 

mmvxmi u) ic*i-j: 5 u 

hS^7WP»i LtOTMAH 
©2. 3 8%T^*y*SPS3£t , S«L.fc. ^<?)fg*, 1 
3 0m J /cm 2 C0DO S K&X\ Ml (d) tC^-fJ: 

5^0. i5/jm©7^y7yKx^/^-yi4 

[0 0 6 6]»^ ±^CDJ;5^t-CB)*^^fcyi ? 
^ M?-yi4 a ^yfy^^^iLTfflK, 
tfP^JfWSOGfe-1 3SrCF 4 RIEtiOi?^ 
LT, Hi (e) t*+J:5ft^-=^^*ftfcSO 

tufc/^-Vl 4 adoiOtl 3 aSfS^fy^^i: 
LTfflV^r, O2 R I Elui 0 TS <D / T^y y i> 7^7 ir 

NX^-y^^Ht^-rsni^-r-t, Bi (f) tr 
i 0 t£'* 9 >- / $ *T/fc y # y V 9 % 7 * Y \/ & 
Xbmi 2 a^#bHfc„ 



(12) 
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mm\ 5 ) <&mt 2 xntc-^ d s w t %<d*>7 

7*7 >7 j jUp-X'mi&Llzqk. S i ->^^-ii(C^f 

[0 0 6 7] rroUi^X hlffc&fU fegl 9 3 nmfl) 
Ar Fai^^V'— if-3fc (NA=0. 5 5) frflSML 

Sift' it t U"C©TMAH02. 3 8%7/W!) TkSST* 
KftLfc. *©*S*, 10 0mJ/cm2 ©DOSEf 
X 0 . 1 5 jtmO^'f :x7V K*^— £r$H& 

% ft ST? fo 9 . * - v^f ]^tui:£ < fflil & *l 

(*l(fl6) £&#J 3 T?fcfc# u ^r/ft: 

■frtti LT0>-*-7 h^r/ y v>7 i? KS:l&"7Ky -f-cO 2 0 
w t %JPA., ~*b£ 8 w t %<D->-7 n^-fj y^W.t 

ey=- Mcjco-ofrfpu i o o°ct?9 o#w/y-< 

— ^ LtUSJfO. 1 7 m mcowi^* Hg&^J&bfc 
[0 0 6 8] rcDt^J* l-HUfcStfLT, ArF^W 

U—f- (NA=0. 5 5) &mMLxm%£t&i-. «6 

fe„ -tflSlfiS*, I4 0mj/cm2 ©DOSEftt, 
0. 17 fxm<Dy^^TVY^—^^9--^m^it 

#14 1> ft& tf *» "9 , ' <9 - v » M &W*tt.& < 4Uft * ti 
X.. :W->^P^fyy/PGMEA»3 : 1 

mmmmLx, 8wt%©»»it 

fftHMDS (^iMfVl^i^fV) (CiotSi 
!)XA-KtIil?;tLtS^fc 5 -CDS i Czrc/x- 
±H:xtrv=i"McJ:oT*&JISwSSE&a*U 120 
°CT- 9 0 m®y° V ^~ V LXBW- 0 . 2/im©^Xt. 

[0 0 6 9] croi^i?* hRfctfU ArFi*»/tI/ 
— "9* — 3tt (NA=0. 5 5) SrflMtLTJIftSrlSU tt 

fc„ 13 5mJ/cm 2 ©DOSEifO. 

1 5 l tme>7'<i ^Tfh'Xst—X'tf — ^&m&t&Z. 

[00 70] tf , 02(a) J: 5 fc, S i ^ 

2 11K, ff*0. 8 // mWRikitalfE 2 2 *r C V 
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D (Chemical Vapor Depositi 
o n) |C±9»*U 2fc^-C\ A 1 — S i -Cua»feft 
5/£&S$0. 7/;m©TJiE,«li2 3i, CVDIIU 
SSiOz »b/£5lP B 1te»2 4 t, Al-Si- 
Cua»e>fc5J¥£*&0. 7 ;/mW±JilS«Sf 2 5 

[0 0 7 1] ^«4T?H?>tl,t#llv-t» 

wt%Mk.. iw->^^t^/PGMEA» 

10 3 : lifr£?gttfc:*#fLT\ 8wt%Ogfte#fc t r 

fc. r^btjl^nfc^, Si^^-il^fy 

U-catWO. 3 (t m<751^* HI 2 6tr-bJIEtMK2 5 

[0 0 7 2]S^T*, ^^hg2 6I^L, ArFx 
^v-^U-Hj-'-Jt (NA=0. 55) &135mJ/c 
m 2 ©DOSEat?!HWU-C*3teS:18L, 

^j*Kftr/i'*!>SMk*-ea«u-cH2 (to ^m-ti. 

20 5*1-5** F^-V2 6 a Sr^fftUfc. SfeK, 
1/-^ h/"!?-y26a^^^i:Lt, CC!( 

±SEitS2 5 aWLt 
[0 0 7 3] *©i, L-5*X h^<^ — y 2 6 a &O2 7° 

y^^x-mthxm^-r^^tiz^n, m 2 ( c ) it 
Trrff. ofii mwrntmh^fz., ±hem 2 5 a t±» t 

■E«ll«(c i o T ^i-f 5 ass <0»# S: « i A/ if « (t 
■f , lathta; 0 . 35(i mt^ L s ± 0 . 0 5 n m<OWL 
IHRJI-efcofc. *fc, K^mNSO. 3 Bum, iMW 
30 0. 3 5 am<&±BE»fc?ISJ*LfclI'B\ 

[0074] *1\ fiatroik^S: (P.-l) T-^fc^tb 

IrPGMEAifat :©PGMEAli 

*:y^"{^L^Jt^Ji UT»NPNQ4r4 0 w t %'S 
40 £U rtiSr^v-wyjtjiSi: Ufc„ ^©^yi'yi'S?: 
0. 2 J im(^^>'7 , 'U'>'7^;l'^-T:'iiilbT±JiU'v :; 

[0 0 7 5] 13 (a) M.m-tto^. S i 

^-Slit, l¥^0. 8Mm£0^fc3l^Dl3 2^CV 

ICiotMU 1 2 0°Ct'9 0#M7'!J'«-^ Ltl 
J¥0. 4 fim^Tlfl^^^ Ml 3 3&^J&Lfc. 
[0 0 7 6] Tli^^^. hB«3 3 03±(C N ±Sfi 

50 la^axlltltlli'^ N^fi£ji»Ui?x 



(13) 
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t/y.-i— ? urai)¥0. 2(/m©JJi/yxH3 4lr 

[0 0 7 7] WfeftfcUi U V s * hffi¥3 4 tc» U A r 
F ^ ->v f 8 — Sr^M U T /u* J) S*«tNB46 1 
fciI5, 12 3 (b) (im-f ipjfc^lSO. 15(im» 

7. t-/^»y34a^?*iLTffiV>t 1 «2 2 0 

M3 3(ci3tU iHtLT@3 (c) {ojH-£5&T 

Jfl^* h^~->3 3 a^lfc. 
[0 0 7 8] r5UTflWc^M?-V3 4a 
SSiU^ 3 a^^irU, CC1) 7i*£ffiWcR 

(d) fc^i-J:5*iWlsa*^#->'S:3 2aSr^fc 

-ts-H^ias ( e ) KTP-rxbwnmzm^ 

[00 7 9] Jfm&m\Cl 9 , &flS&3R«H t> , «*i 
0. 1 5 )im©/^-yWStS5riiSM^ft, 

(nitp io) *-f , 1 1?# fetufcTK y -r-te, 

JgEftSU yi>T5>K (2, 3, 4, 4' 

i? K-4 ~^^7rf->^^7 L /i-) ^riP^T, wtvSrP 
GMEA-5^ c Lfc. 

5T#b^fc7KU t7?i) *si\> Y v y u— h 3 

wt%i, NV4THP 2 0 w t%iSrSH^.T, ILH^ 

f;i4iilfc. Ccoit^^o. 2 jim©^ vfvvy 
4 jvZ-X'MM \,X±M\"Jx Y Bl$M vMM%Wtzc 

10 0 8 0] 113 (a) \Z.*rt£5K> S i 

^-3UII, *S0. 8 nm«?itjUI$S3 2&CV 
DfttCfc0»jftLfc. roJit, !Jfi©J:3fcL/ail|t 
LfeTli-^ hJfoSfcJBOl^* hSS**&:*fc^ = -h 
ICiotifU 1 2 0°CT?9 0^17° y^-*' 
JpO. 4 (tmCDTS^^^ MSI 3 3Sr»tfc<, 

[0 0 8 1] Sfete, T|l'^H3 3©lfc 1 ±3$ 

tt^t'ya-HaoTttU 1 2 0°CT'9 0#H 
7y-<-^ LTMJ? 0. 2 ji m©JbJi I'S'* Ml 3 4 Sr 

[0 0 8 2] #fc,tl.fc±SWv ; ^Ml3 4Sr5keVW 

«*ire«3teU T**!>3MftLfc*::5, 113 (b) 
fcjpi-J; 5*«!IB0. l 3 nmrouv?* Iv^-y3 4 

t LTA r Fa^ri*"? LTTH l-"^* 

h 3 3 iC^fe&te U SH£LTB3 (c) 
TM v'J>7, Y^~>Z 3 a Srftfc. 

[0 0 8 3] ;5btflW^v 5 ^F^^->'3 4a 
S£U!3 3a^^iLt, CCU #*£fflt\fcR 
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1 E&KJ;9iiHb«J]g3 2^^^^^^LT@3 
(d) k:*1-±5*8lfta4*/^-^«:3 2 a*r#fc 

-rs-ti-i^ns (e) c^i-<t o tm^ntc 
[oo8 4] ^mm^x.'o, mimmm^h, mm 

0. 1 3 ^ m©/^~y«tS5iii!fc^ofc, 

mmmi n *t, atit^^ (p-d 

10 *vSrPGMEA»«Ei:Ufc. &^T\ ^©PGMEAi 
2/imW^y7i/y7^;V^---i:'iILtTi 

I! U £j£0)J 6 feftfc A d T B 

[0 0 8 5] Jtfc^iSltLTfWbfcTJiw^hffl 
W^^rffl^T. S i 7^^-±{-lIJ?0. 4pm»7 
20 JlU^HttJISjtJtLfc. £©±fc. ±J|f£?^h»l« 

0*^7*!^-? LTBSffO. 3^m<75±®U^M^ 
fcJMfcLfc. 

[0 0 8 6] r3LTftfc*lfc-mw**M*te#U 
ArFx*-7-7Wf-l:30mJ/cm ! IStLT® 
jfctttU HOWl^-^lfe. Dci^-C, 0. 

2 3 8 %ioTMAHrw y stettrgum Ufct ^ 5, 
MHO. i5Mm©i|^x|-/^-y«t5; 

so [0 0 8 7] #b*tfc±«W^ ^^-V* 

vx^ibt, 5 0 nm^a^trjli-r^^^ 

^-SrftotTIl'^ hfc^JtL, 14 0°CT'1& 
^"^Lfc, 2. 3 8%«TMAH7k^7? 

@»fli2) *-r, iiwft^a (p-d 

U7i=/W7t = 7iHJ7l/-H ^5ox.r, r 
ix^PGMEAitSi Lfc 0 i^PGMEAjt 

fc^ y v-t^ l, i§««Jitsij t Lr^0ij 7 Tit ttt 

fcNV4THP^2 Ow t%£P7U P 
K y 7 V- h ft 3 w t %1B TLX , w *l* e/ t 
Lfc c ^OfifffiSrO. 2 nmtDJ-v-fvyy j >\>*>-x 

[0 0 8 8] ±ift<Dt5^LXmW:VtcTB^^^ Y® 
(OI^S&fflV^T, S i 1731^— itlKffO. 4jum»T 

50 fflroiSlxfy^-Ha-oTMU i2o°cr-9 



(14) 
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O^ffl^y^-^LTJBSJPO. 2 l tmV>±IB\>'i?Xhm 

[00 8 9] i o UT#CJifciJB L-^^ 
ArFi^f!/7^f'-S;3 5mj/cm z LTSf 
JfefcJKU HOttlM^Lfc, &>^T\ 0. 
2 3 8%<0TMAH7^#yS*Rm*Lfci;i6» 
»I0, 1 4 (jmClll-^ Y'^—SltJ&l&f&Z. 

[0 0 9 0] #fe*bfc±Jii'^h^^->'Sr 

£ L"£\ iSS23 0n mttiEtfOftSriii-T #7 ^ 
W-«oT5raJ/cra ! T?TJ1 h 
L, HOttlOT^-^bt SSfc, 2. 3 8% 
<OTMAH*J«RTil*LfcfciJb, «R±tC0. 14 

[0 0 9 1] eiJtrogsiM (i-8) ottftd^b. X/v 

fc*it*a 1 Hmafc9©SaH5l^3 O£t±T?*>0, Ar F 
fc. 

[0 0 9 2] fcfc\ *»?fl»lll*g!l-7te»H'S*3lt 

* i^it^^^t?, mimm^i?* Mc^r^tx 

*>, ^#Jt$ISi-^^ Mi, Bfifcn$«jl3S£Rj£iPE 
BB#0«i«StElSi:©2«|»OSJSSrtT<i: 5 <£>T\ mm, 

urn, atfflft*{c*hf-sttK»«>sstt, intuit 

4* ft V " t / < * - V3 TTtfUB t fc 5 ^ s *> 3 ( * -Y 
Af^ H. Ro s c h e r t fc (P 

roc. SPIC1672, 22 (1992) ) ^icfg 

[0 0 9 3] Lfc#oT. **M«?«»tttWtt» l*IH 
^IUt#lcJ;fc-#\ fiifelSSSttlrWLtv^Sci 

(ltt£M) ^${?<i i TiffcxK U -7-tcl6»*»J iU© 
h y y^-frX/vyx-VA, MJ 7 u— I-£#y-7— 

mm&m^z&.mmmcommm 1 £iai«K:LT i^* 

HII;Mlfc, Mgfc&LT, ArF^*- 

^U- *-Jft (NA=0. 5 5) SrK»U-C«3(fiSr* 
L, (Sfc^rti^l 5 0°C-C'9 0#WliL. 

^t,CT;V* 1) LTWTMAHC2. 3 8%T 

J\>jj J) *»«-C8Mft Lfc. *©IS*, 30mJ / cm 2 
CCDOSEftT^i^t-O. 2 5 (im©7^y7y^ 
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f?fl6S8tfc 0 6Lk<OHIfe0i] (9-12) ©gf*^fc, * 
[0 0 9 4] 

jtewbTjsv^awttsr'drtsi: * ta-* y a* 
fc £ y) mm t o««tto* ^ tun i' s>* b /< * - v * » 

[0 0 9 5] tfc, PCMSrtLkJffcAr Fx^l' 
r prcdr->-vU-~if-^L<ttAr Fi*-Wl~f- 

[0 0 9 6] £fcfc 4 M^^t^M^t^^ 
[H®<ojB*fcttW] 

[Hi] M^~^$;£iftroifl«- 
[H2] #3BH*?wy* h/<*-v»j«;frS©X8«>te 

[if^-©mwi 

11, 2 1, 31-Si 
1 

1 2a-/*77^|7* M"^ M^^->- 

i 3-flBJB 

1 3 a-SOGH^7-y 
i Ml 

1 4 a - W^X h/^^-V 

2 2, 3 2-Kft3l« 

2 4-JiM»« 

2 s-±mmmm 

2 5 a -±JSE*ft 
2 6-^ 

2 6a ■■ Uv > X 

3 2 n-maMm^-^ 

3 3 -Tl^7 !-E 

3 3 a-TJf 

3 4-i|Ui>^ 

3 h^-y 
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